Real-time TaqMan PCR for rapid detection of genes encoding five types of non-metallo- (class A and D) carbapenemases in Enterobacteriaceae.
A real-time TaqMan multiplex polymerase chain reaction (PCR) assay was developed to detect genes encoding five types of serine carbapenemases (GES, IMI/NMC, KPC, OXA-48 and SME). The assay was validated using control strains known to produce each of these types of enzyme and was then further assessed by 'blindly' testing 59 previously characterised clinical isolates, including 19 with serine (KPC or OXA-48) carbapenemases, 22 with metallo- (IMP, VIM or NDM) carbapenemases, and 18 with carbapenem resistance contingent upon extended-spectrum β-lactamase (ESBL) or AmpC production combined with porin loss. The assay detected and correctly assigned the serine carbapenemases in all five positive control strains and in 19 clinical isolates. No false-positive results were seen for isolates with metallo-enzymes or for those that lacked a carbapenemase. The five serine carbapenemase genotypes could also be distinguished by melt-curve analysis or the molecular size of the amplicons.